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Amendnjcnt to th e Cl aims ; 

This Listing of claims repiacr:?s all prior versions^ and 
Listings, of claims in the application: 

1 - (Canceled) . 

2. (Pr<^viousiy Presented) A method for handling 
communication errors in a comniunicat ion system lor distributing 
video, the method comprising: 

initiatinq transmission of an intended qr-oup of: pr"ickets of 
a video tjigndl^ the intended group of packets inclading a c^ct of 
data and error-correcting information for th'j set of data; 

receiving an indication of at least some data, of the set 
of data/ that faiJed to be correctly received at a receiver 
among a plurality of receivers; 

in rc::>ponsc to the indication^ retransmitting a second 
group of packers, the second group of packets comprising less 
than all data, of the set of data, that failed t:o be correctly 
r e c ^ i. V e d a t t h e r e c: e i. v e x: ; 

w h e .r; e i u 1 e s s t: \'\ a t\ a .1 1 d a t a t h a t f a i. 1. e d to tv e correctly 
received at the receiver is retransmitted in the retransmitting 
step, and the receiver will be able to obtain th.e all data, of 
the set of data, that failed to be correctly received at the 
receiver by performing forward error correction with the 
retransmitted second group of packet ^5, once received, and 
correctly received portions of the intended group of packets, as 
r e c e :i. v e d f r cm t h e t r ^ui s m i s s i o n that was :L u t i. a t n d x. n t h e 
i. n i 1 1. a t i. n g s t e p ; a n d 

buffering d<3ta at a transmission server which transmits the 
intended group of packets and at each receiver which receives 
the intended group of packets to support error correction by 
both retransmission at the transmission server tind the forward 

2 
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error correction at the receiver and to allows i:or continuous 
play of the video sj.qnal at oach receiver, 

3. (Previously presented) The method accorciincj to claim 2, 
w h e r e i n t h e c o m n i u n i. c a t x o r i s y s t e c o m p r i. ^ e a r e i : i. d e d t i c» . ! . 
broadband network, 

-1. (Previously Presented ) The method according to claim 2, 
whorein the t rcinsmisnion is a portion at a mu.l 1 1 ca fit. of the 
video . 

(Previouivly presented) Thc-i method according to claim 2, 
wherein the transmission of the intended grovip o£ packeVjs to the 
receiver i:-: not over the Internet. 

(3. (Previously presented) The method according i:o claim 2, 
wherein the retrimsmit t inq is a unicastinq, 

"K (Previously presented) The method according to claim 2, 
wherein the indication is received, .in the receiving sLep, vici a 
un i ca s t f r om t ^lo r ccc i ve r . 

-8. (Previously presented) The method accordincj Lo claim 2, 
further comp r i s i. n 9 , a t - t h e re c e .1 ve r : 

sending the indicatiofi, wherein the indication indicates 
loss than all data, of the set of data, that failed Lo be 
correctly received at the receiver, whercvin the retransmitting 
stop includes retransmitting all data indicated irj the 
indica t ion . 

9. (Previously presented) The method according to claim B, 
wherein tht"^ sending step ii^ initiated without waiting for all 
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packets ot the intended qroap of packets to either cirr.ive at the 
receiver or be determined as being .lost to the receiver. 

10. (Previously presented) The metihod ciccordinq to claim 9, 
wherein the retransmitting step ±s initicited berorc every packet 
oi the :inte^ndo?d group of packets has either arrived at the 
receiver or been lost to the receiver. 

11. (Previously preisented) The method accordinc] to claim 2, 
wherein : 

soine packets of the intended group of pack^^ts were not 
correct.ly received at the receiver; and 

the method further comprises ident ifyJ.ng a minimally--i5ized 
t^et of packets, of the some packets that were not correctly 
received at the receiver, that would enable recovery at the 
receiver of all data, of the set of data, not correctly recej.ved 
at the receiver* 

12. (Previously Presented) The meLliod accocdi.ng to claim 
1 1 , wherei n : 

the intended group of packets includes D intended data 
packets and R intended redundancy packets and no other data 
packets or redundancy packet.^, wherein Q and R arc positive 
integers; 

M packets of the intended group of packets were not 
c^orrec-tly received at the receiver, wherein M is a positive 
integer greater than R; and 

the step of identifying a minimally-si^ed set of packets 
comprij;es identifying a set of" M minus R packets, of .the M 
packet:^: thcU were not correctly received at the receiver. 

13. (Previously presented) The method according to claim 
12 r f u r c ] \ e r c o mp r i s i n g , a t t h e r e c e i v e r : 
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initiating sending at least a portion of tlu^ Indication i!: 
at least K plus one packets of the intended group of packets- 
wece not correctly rc-^ceived at the receiver, evon before every 
packel. or the intended group of packets hao cither arrived at 
the receiver or boon determined as being lo-^t to the receiver. 

I'l. (Previously presented) The method according to claim 2, 
further comprising,, at tYie receiver: 

leceiving the retransmitted second group of packets; and 
pe r f o r m i n g era u r e correction o n t he 3 cconci group o 1: 
packets and the correctly received portioHv^ of the intended 
group of packets whose transmission was initiated in the 
initio ting step to thereby obtain the all data, of the set of 
data, that failed to be correctly received at the receiver. 

Claims 15-*21: Canceled. 

22. (Previou5;ly Presented) Th^ method according to claim 2, 
wherein the intended group of packets includes D intended data 
packets and R intended redundancy packets and no other data 
packets or redundancy packets, wherein R and D are positive 
integers, and wherein ti'ie receiver has a buffer defined by: 




wherein 

i represent i:5 a teceiver i of N receivctrs ( 0 < / < /V ) and 
N is a positive integer and represents the number of . recciiver s 
in the system; 
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k 



k ft \A 

k ff'-^'^ D*R 



Prr,a>: ii maximum toie rab'l e packet- los^-: probab.i 1 i t.y for 

the data ; 

Pi is a pack loss probability experienced by receiver 

i ; a n c;i 

t'j is c\ residual loss probability of a receiver i; 

'I 'i. u( 1 1 i -> ^ f" I f ^ ^ i s s i o f ; t i e ; 

7> Is an Inter^-packct time; and 

Ti"^ and Ti" are the maximum delay jittcers between a 
receiver i and the server, and 'V^^'tQf Ti"<0. 



23. {Previously Presented) The method according to- claim 
22, wherein the transmission server has a buffer defined by: 



where 



and 



n'--' - n + (7; + t: ) + (A', - 2)(7;„„. + 2(7: + K )) 

?;=(/)+/?-i)r,+7:„„+7:4.r 



wherein Qs is a byte size of one packet and T.^^ :i a period of 
one packet. 

2A , (Previously Presented) The metliod according to claim 2, 
wherein the intended groi.^p of packets include.^ D intended data 
packets and R intended redundancy packet3 and nc- other data 
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packets or x:edundancy packets, wherein R and D dire pos^itiv? 

wherein a traffic overhead of Lhe sysLem defined as a 
rdtio between (irdffic at the server incurred in error recovery 
and traffic at the server for normci.1 delivery of video jsign^ili; 
is : 



where 



'^0 fn^^fi*^\ 



\i{m-r)pr>-\\~p,) 



and 



Ln t\ 



whtjroin 



H^lyb^id(i^) i'^ tho traffic overhead of the sy^item, 
N is the number of receivers in the rsystem, 
i means the receiver i, and 0<i<N, 

Pro,s>: is a maximum tolerable packet-los:^ probabil.ity for 



the data, 
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Pi. ±i> a pack lows probability experienced by rfrK:c?iver 

If ' 

t'i is a residur.il loss probability of a receiver I; 
the method further comprisiiuj :i:-;eJ.f£;cL inu the rt'dundancy R to be 
V a ]. u e be t ween 0 a n d 

to mini.mlze Hv;yt;,ri.j (R) * 

25, (Previously Prcstrntcd) A method for deMverincj video in 
a broadband network, comprising; 

buffering video data, retranr.misslon data J:or implementing 
automatic repeat request and redundancy data foi- implcmGnt inq 
forward error correction at ^ ^:erver and each ol: a plurality of 
receivers in the network to support error correct ion . by both 
retransmission under the automatic repeat request and Lhe 
forward error correction; 

contiqLiring buffer space at the receiver and each receiver, 
to allow for continuous plciy of the video received at the 
receiver; and 

performing both retransmission under the automiitic repeat . 
request and the forward error ■ cor rect :i on to cori-ect errors in 
video data received at each recei\i.ver to reduce traffic overhead 
at the server - 

2G. (Previously Presented) The method accoTcJinq to claim 
2 5 , f u r t h e r comp rising: 

performing retransmission under the automatic repeat 
request first upon detecting a t racjsmiyy ion error; and 

after o rot rr:>nsmission is performed/- per f oiming the forward 
error correction on the retransmitted dat-ft, 

8 
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27, (Previously Presented) The method according to Claim 
26, wherein the data tran.smitted from the server includes 1.3 
intended data packets and R intended redundancy packets, wherein 
R f.ind D are positive inteqers, and wherein the receiver has a 
b u f f e r d e .1: J. n e d b y : 



_ r (A:,-))(f,f7;^.-H2(7: >-r))'-(7:'-r) 



t: -7]- 



wherein 

i represents a receiver i of N receivers {0<i<N) and 
N is a positive integer and repre?;ent^; the number of receiver:^ 
in the system; 



A'., = 



In t\. 



Pxnrtx is? a maximum tolerable packe^L'-'lQSy probcibility for 

the data; 

Pi is a pack Iqs.s probabi lity experienced by receiver 

i; and 

is a residual loss probability ot a receiver i; 
T.fofi I ransfni ^iiion time; 

Ts is an inter-packet time; and 

Ti'*' and Ti arc the maximum delay jitters between a 
receiver i and the server, and Ti,'^>0, Ti"<0. 



28. (Freviousiy Presented) The method according to claim 

27, wherein the server has a buffer defined by: 

9 
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' HT, ■)-'/;') -MA', -2)(7_ +2(7; + ■/•; )) 



wliexfiiin Qs is a byte size of one packet and T:3 is a period of 
one packr-? t: . 

29. ( Previous j.y Preiser^Led) The method cicoordinq Co claim 
25, wherein the:? dr-3ta transmitted from the ^server: includes D 
intended data packets and R intended redundcuicy pcickets, wherein 
R and U are positive integortv 

whereir^ a traffic overhead of the syst.om dGi"in«d as a 
ratio between traffic at the server incurred in error recovery 
a n d t r a t f' :i c t 1 1 \ e 3 e r v f:^! .r f o r n o r m T d e I ^ v e r' y o .1 : v i d e o .^v i. q n a 1 s 
:L s : 



where 



dnd 



10 



PAGE1im'RCVDAT10l10l20068:17:32PM [Eastern Daylight Time]*SVR:USPT0{FXIV-3/1^ 



10/10/'2006 17:21 FAX 1 858 678 5099 FISH AND RICHARDSON 



©012/015 



Attorney'^ Dockf-i; No.; 1 7 j;> 9-00'j OCn / 05 !i'0;< ^yU:^ 



K = 



In 6'. 



y tt> (A) 



where! n 



the d^ita^ 



lih7brid(H) is the traffic overhead of the system, 
N is Lht? number oL receivers in the systeem, 
i meanfj the receiver i, and {)<i<N , 

Pma:-: is u maximum tolerable pack:et-Io;=ir> probability for 
pi is a pack loss probability experienced by receiver 



i>3 is residual I033 probability of a receiver 1; 
the method further comprising iselecLincj the redundancy R to be a 
value between 0 c»nd 



to minimize Hiiybrid(R) 



30. (Previously Pretsented) The method accoixiing lo claiin 
2 5, further comprising: 

upon detecting at least one error in received data, 
performing the forwnird error correction on the received data; 
and 

subsequently reque.sti v\q re t rcirismlssion under the automatic 
repeat reque.^t when there Is at lca:5t one error in l^ie received 
data after t:he performance of the forward error correction. 
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31. (Previously Prr:L>sented) The method acco3:ding to Claim 
30/ wherein the data transmitted from the server includes D 
intended dr^to pc'^ckets and R intended redundancy packets, wherein 
R and D are positive integers, and wherein the receiver haiy a 
buffer defined by: 



wherein 



" (A- -i)({/>-i)f,H-7:,,,.f2(7:4.7:-))-h -r, ) 



D + K + \ 



i ropresent..'!; a rece.i,ve.r i. oif N receiver;; {0<i^N) and 
N is a positive integer ond represents the number of receivers 
in the system; 



A'.. = 



In fv 



\ " J 



D^R 



Prn,^>; X s 3 maximufn tolerable pricket- 1 ossi probability for 

the data; 

pi is a pack losi? probability experienced by receiver 

J / and 

z\ is a re.siduci.l lo^^s probability of a receiver i; 
Ttr^ui is a trnnsmin.sion time; 

l\s i^j an inter-packet time; and 

Ti' and Ti"' are the maximu.T^ delay jitters between a 
receiver i and the server, and T;.'>0, Ti"<0. 



32. (Previously Presented) The method c-jicccrd i nq to clairn 
31 f "^hOT^^in the server has a buffer defined by: 



12 
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A.tt:orncy'n DocKoi Mo.: L 7 32 ^-OO^i 001 / 0 h i-'O;;: 9o i;;. 

where .!:o.r n =^ 

/;" = /• -h (t;. + rr )+ (// - 1 )(7", + t; -t ( /.) ~ i ) f, + t„,„ + r, + t: ) 

and 

wherein Qs is a byte size of one packet and Ts is a period of 
one packet. 
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